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ABSTRACT
Past research suggests that parents of youth with spina bifida (SB) have worse psychosocial
outcomes than parents of typically developing youth. SB is a complex medical condition that is
accompanied by varying degrees of physical disability and cognitive deficits. Research on stress
and coping suggests that parents’ attitudes and beliefs may contribute to their own psychosocial
adjustment. This study unpacks condition severity and examines the role of severity of conditionrelated factors in predicting parental adjustment and parental attitudes and beliefs.
Participants were recruited as part of a larger longitudinal study. Information on condition
severity, including type of SB, lesion level, shunt status, and gross motor functioning, was
gathered from medical charts and mother report. At Times 1, 2 and 3, parents also completed
assessments of parental adjustment, expectations about the future, and perceptions of child
vulnerability. Including covariates (child age and SES), hierarchical multiple regression analyses
were conducted to evaluate the degree to which condition severity variables predicted the above
outcomes. All analyses included child age and SES as covariates. The severity of condition
related factors in youth with SB may impact parental adjustment and parental attitudes and
beliefs. These relationships may be complex. An appreciation of the relationship between these
factors may help clinicians target families for intervention. This study also examined the
mediating and moderating roles of parental attitudes and beliefs on the relationship between
condition severity and other parent psychosocial outcomes. A few significant correlations were
found between condition severity variables and parent adjustment cross-sectionally and
ix

longitudinally. However, condition severity does not seem to be the most salient factor
predicting parent adjustment in this population. Parental attitudes and beliefs did not mediate the
relationship between condition severity and parent adjustment. Parental attitudes and beliefs had
some moderating interaction effects on condition severity but only in a few specific models. An
appreciation of the relationship between these factors may help clinicians target families for
intervention.
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CHAPTER ONE
INTRODUCTION
Having a child with a chronic medical condition can require a high level of caregiver
responsibility. Parents often play a key role in the management of medical care for children with
chronic medical conditions (Murphy, Christian, Caplin, & Young, 2006). Such parents are under
unique stress which puts them at risk for experiencing worse mental health outcomes than
parents of typically developing children (Holmbeck, 1997; Murphy et al., 2006; Wallander, Pitt,
& Mellins, 1990). While it has been known for some time that parents of children with chronic
medical conditions experience more parental stress, distress, and worse psychological
functioning (Breslau, Staruch, & Mortimer, 1982), some parents are able to cope better than
others. Also, it is possible that parental psychosocial functioning may vary as a function of the
severity of the condition. Unfortunately, there is little research focused on the impact of
condition severity on parental psychological functioning. Moreover, there is also little research
focused on other modifiable factors that may contribute to parents’ resilience.
Much of the previous research on youth populations with chronic illness has evaluated
the severity of the condition using specific medical or diagnostic categories. This practice is
problematic, as the severity of the condition may vary greatly within conditions, suggesting that
general medical diagnostic categories will not capture the significant variability within a specific
type of condition (Breslau et al., 1982). There is also the issue of how severity is defined. In
recent years, researchers have begun to conceptualize condition severity in the context of
1
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functional independence and adaptive functioning. Findings suggest that there is a complex
relationship between condition severity and adaptive functioning, particularly for patients with
complex medical conditions who may experience a myriad of condition-related factors (Verhoef
et al., 2006). These factors can contribute to difficulties in both physical and/or cognitive
functioning. Individuals with a physical disability may need more active assistance with their
basic activities of daily living (i.e. eating, bathing, ambulating, etc.). Individuals with a cognitive
disability may have difficulty with instrumental activities of daily living requiring passive
assistance (i.e. supervision, individualized educational plan, money management, etc.) (Phillips
et al., 2011). Therefore, this study focuses on both physical and cognitive disability
characteristics. Further, while many condition-related factors may be highly related, variability
may exist among the severity of factors. This highlights the importance of examining condition
severity separately among each unique condition, as well as the individual condition- related
factors that are pertinent within specific chronic medical condition populations.
Spina bifida (SB) is a congenital birth defect affecting the central nervous system that
can cause varying degrees of physical, emotional, neurological and cognitive disability (Centers
for Disease Control and Prevention, 2018). Research has provided evidence for the negative
effects of SB on parent’s psychological adjustment and parental stress and distress (Holmbeck,
1997; Vermaes, Janssens, Bosman, & Gerris, 2005; Holmbeck & Devine, 2010). The primary
objective of this study was to examine associations between condition severity and parent
adjustment in youth with SB. This study also aimed to investigate potential protective factors by
examining the mediational and moderational roles of parental attitudes and beliefs on this
relationship. More specifically, this study examined parental expectations about the future,
parental optimism, and parental perceptions of child vulnerability as potential mediators and
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moderators of the relationship between condition severity in youth with SB and parent
adjustment (see Figures 1 and 2).
This research study was based on an ongoing NIH-funded study examining family
relationships, peer relationships, neuropsychological functioning, and psychological adjustment
in youth with SB as they progress from childhood to young adulthood. This project has many
unique strengths such as including both mothers and fathers and utilizing a longitudinal, multimethod, multi-informant research design. Data have been collected from 140 youth with SB,
ages 8-15 and their parent(s) at three time points each spaced two years apart. The results of this
research study could potentially have a significant impact on the larger literature insofar that it
will extend the limited research on those living with this serious condition and their families.
Additionally, this research will inform interventions to promote better quality, mental health, and
more productive lives for those living with chronic medical conditions and their families.
The next chapter provides an overview of the research on condition severity and parent
adjustment. This review suggests that parental attitudes and beliefs, such as, optimism,
expectations for the future, and parents’ perceptions of child vulnerability are likely to both
mediate and moderate the relationship between condition severity and parent adjustment. After
highlighting the weaknesses and gaps in the current literature, a more detailed description of the
current study will be provided along with the aims and hypotheses.
Time 2
Parent Attitudes
Parent Expectations about the Future
Parent Optimism
Parent Perceptions of Vulnerability
Time 1
Condition Severity
Condition-Related Variables
IQ

Time 3
Parent Psychosocial Functioning
Parental Distress
Parenting Stress
SB-Specific Parenting Stress

Figure 1. Mediational and Moderational Model of Condition Severity, Parental Attitudes, and Parent Psychological
Functioning

CHAPTER TWO
REVIEW OF THE RELEVANT LITERATURE
Condition Severity
Wallander and colleagues (1989) proposed a disability-stress coping model that utilizes a
risk and resilience framework within an overarching ecological model. Risk factors in this model
include illness parameters (Horton & Wallander, 2001) and demographics factors. Historically,
the impact of illness parameters as risk factors has been difficult to study, as these parameters
vary by medical condition and within medical conditions (Young-Saleme & Prevatt, 2007;
Bradford, 1994). Furthermore, findings have been inconsistent (Holmbeck, 1997) for assessing
risk factors in children with chronic medical conditions. For those living with a chronic medical
condition, the parameters of their illness (e.g., medical complications, infections, and overall
health) are often tied to their condition severity.
Spina bifida (SB) is a congenital birth defect that results from the failure of the neural
tube to close during the early weeks of gestation (American Association of Neurological
Surgeons [AANS], 2015; Copp et al., 2015, Adzick et al., 2011; Mahmood, Dicianno, & Bellin,
2011). It is the most common congenital birth defect of the central nervous system, affecting one
in every 1,500-2,000 births in the United States (Copp et al., 2015). There are four types of SB:
occulta, closed neural tube defects, meningocele, and myelomeningocele. Myelomeningocele is
the most common and severe type, characterized by a fluid sac protruding from an opening in the
spine which contains spinal cord tissue. The spinal lesion level is also known to affect condition
4
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severity; higher lesion levels cause more significant nervous system damage than lower level
lesions (Rintoul et. al., 2002). SB is a complex multifaceted disorder associated with medical
complications and condition-related challenges that contribute to varying degrees of physical,
neurological, cognitive, social, and school/ academic impairments. Research on condition
severity in youth with SB suggests an association between severity of condition-specific
variables and proximal functional status outcomes for youth (Hommeyer, Holmbeck, Wills, &
Coers, 1999). Severity research in SB is lacking because it has been difficult for researchers to
use consistent severity parameters and to disentangle proximal functional status outcomes (such
as physical/athletic and cognitive outcomes) from distal outcomes (such as mental health and
social functioning outcomes in these youth) (Hommeyer et al., 1999). As well as adaptive
functioning and activities of daily living as discussed in the previous section. Moreover, SB can
be thought of as a “snowflake condition” insofar as no two people with this condition are exactly
alike, making it challenging to conceptualize condition severity within this population. More
generally, there is currently no universal framework for defining condition severity related to
medical functioning within this complex condition. In attempting to capture the variability in
condition presentation this study examined physical and cognitive characteristics of condition
severity in youth with SB.
Medical complications for individuals with SB include: gross motor and orthopedic
difficulties that may require the use of assistive devices for ambulation, neurogenic bladder and
bowel that can cause difficulties with continence and lead to urinary tract infections and severe
constipation, and neurocognitive deficits and disorders which can be complicated by the Chiari II
malformation and hydrocephalus (Fletcher & Brei, 2010; Sandler, 2010). Youth with SB
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typically score in the average to low average range on tests of intelligence and may be more
prone to learning disabilities and cognitive difficulties (Rose & Holmbeck, 2007).
In addition to these primary complications, individuals with SB are at risk for secondary
health conditions such as obesity, short stature, latex allergy, urinary tract infections, tethered
cord syndrome, CNS difficulties due to repeated shunt revisions, visual impairments, and
gastrointestinal disorders (Mayo Foundation for Medical and Education Research, 2014).
Individuals with SB are also at risk for developing pressure sores and experiencing reduced
sensation in lower extremities, which may contribute to burns or other injuries to their feet
(Sandler, 2010). Other secondary deficits can include social deficits, negative psychological
outcomes (anxiety and depression), eating disorders, difficulties with self-care, and self-injurious
behavior (Singh, 2003). Given all of these potential physical, psychological, and cognitive
difficulties, researchers have been challenged to assess condition-severity and to capture
comprehensively the complex interactions among the factors related to this multifaceted
condition. Condition severity is often defined by a combination of common primary and
secondary deficits. Condition severity in this study included: gross motor functioning, lesion
level, type of SB, shunt status, and intelligence quotient (IQ). Many studies have examined the
impact of condition severity on maternal psychosocial adjustment; however, most studies have
not found a strong relationship between these variables (Canning, Harris, & Kelleher, 1996;
Varni, Babani, Banis, DeHaan et al., 1989; Manuel, 2001; Katz, 2002). The lack of conclusive
past findings suggests the need for a more complex understanding of associations between
condition severity and psychosocial adjustment in parents (Horton & Wallander, 2001).

7
Parent Psychosocial Adjustment
Parents of children with chronic medical conditions are at risk for experiencing poor
psychosocial outcomes (Manuel et al., 2003; Thomson & Gustafson, 1996). Such parents
typically spend at least a portion of their day caring for their affected child (Vermaes et al.,
2008). There are a number of environmental risk factors that can make caring for a child with a
chronic medical more difficult, including financial strain and lack of resources, as well as
difficulty accessing and navigating services within institutions such as hospitals and schools
(Silver, Westbrook, & Stein, 1998,Vermaes et al., 2005;). Characteristics of the parent and child,
their relationship with each other, and the social systems that they interact with may also be risk
factors (Raina et al., 2004; Silver et al., 1998).
In addition, specific demographic factors, such as child age and socioeconomic status
(SES), have been found to put parents at risk of worse parent adjustment. In fact, research has
shown that parents of children with chronic medical conditions who report lower SES and/or
have a younger child experienced frequent stress and worse adjustment outcomes (Cousino &
Hazen, 2018; Streisand et al., 2008; Wu et al., 2010).With regard to child age, research suggests
that for parents of children with disabilities parenting stress changes over time. Some research
shows that trajectories of parenting may increase as their child moves from early to middle
childhood and decreases in adolescence (Hauser-Cram et al., 2001; Orr et al., 1993; Woodman,
2014). Research points to changes in child behavior problems, child social skills, and child
cognitive abilities as explanations for this increase in parent stress during middle childhood
(Neece and Baker 2008; Woodman, 2014). Moreover, parent gender has been found to explain
variability in how parents interpret stressful events and their vulnerability to mental health
problems. Research on parents of children with chronic illness suggests gender may impact the
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experience and process of parenting, which in turn, could put parents at risk for worse
adjustment (Mitchell et al., 2009; Vermaes et al., 2005). Indeed, one study found that fathers
may be less impacted by condition severity than mothers (Streisand et al., 2008). Taken together,
there is an endless combination of risk factors that a parent may experience (Raina et al., 2004).
However, research also suggests that the role of being a caregiver to a child with a
chronic medical condition is distinct from other risk factors (Raina et al., 2004). The addition of
the caregiver role and the subsequent increase in caregiver responsibilities, may spur many
changes in parents lives. This may lead to parents experiencing negative attitudes and beliefs,
which in turn, could affect the functioning of the child (Freidman et al, 2004). Specifically,
parents of children with SB may experience the following three distinct types of stress that
contribute to their overall adjustment (Driscoll, Buscemi, & Holmbeck, 2018): parenting stress,
parental distress, and SB-specific parenting stress.
Parenting Stress
Parenting stress is a normal part of parenting that results from the direct experiences of
parenting a child regardless of condition status. Parenting stress arises when the demands of
parenting exceed the expected or actual resources available to parents (Kanaheswari, Razak,
Chandran, & Ong, 2011). For parents of typically developing (TD) children, parenting stress can
stem from everyday caretaking activities such as meal preparation, enforcing morning and
bedtime routines, balancing school and activity schedules and coordinating childcare with one’s
own work schedule. Parenting a child with a chronic illness or condition may require more time
and effort from parents due to complex medical regimen routines, medical visits, and medication
management. Such stressors place higher and more frequent demands on the parents, causing
more severe and chronic parenting stress (Power & Franck, 2008). This chronic stress often starts
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with the birth of the child with a chronic health condition, who has immediate medical care
needs, and then continues through the lifespan of the individual. Such stress may negatively
impact various aspects of the parent’s life and the lives of the other family members. Parents of
children with chronic illness often have difficulty balancing their responsibilities, such as work,
social life, finances, and household tasks, with caring for multiple children (Silver et al., 1998).
As a result of this strain and these demands, parents may experience more parenting stress than
parents of TD children. In fact, research has found that parents of children with SB do experience
more parenting stress (Holmbeck, 1997). Mothers, who often take on the primary caregiving
role, may be at an increased risk for experiencing parenting stress due to the chronic demands of
caring for a child with SB, while fathers may experience stress due to managing other family
responsibilities such as finances and household tasks (Cousino & Hansen, 2013). As mentioned
above, research suggests that there could be differences between mothers and fathers with
respect to their experiences of stress in parenting their child with SB (Vermaes et al., 2005).
Parental Distress
Parental distress is personal psychological distress experienced specifically by parents.
Psychological distress generally includes unpleasant emotional experiences that may interfere
with one’s ability to cope with life stressors (Friedman et al., 2004). Parental distress has been
operationalized “as the degree of overwhelming sadness, anxiety, and pain is experienced by an
individual (who is also a parent)” (Driscoll et al., 2018; Silver et al, 1998). Research suggests
that, for parents, the experience of an initial medical diagnosis for their child may cause extreme
emotional distress. For most parents of a child with chronic medical conditions, this initial
diagnosis continues to impact parenting; moreover levels of distress may fluctuate over time
(Compas, Jaser, Dunn, & Rodriguez, 2012). In other populations, such as parents of children
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with autism, the permanency of the condition, disapproval of their child’s behavior by others,
and lack of professional support are known to cause parents the most distress (Dabrowska &
Pisula, 2010). Across populations, research indicates that child behavior problems contribute to
parent distress (Neece et al., 2012; Dumas et al., 1991). These types of stressors are likely also
present in other chronic health conditions including SB. Parental distress has been shown to be
persistent for parents of children with a developmental condition. Parents of children living with
a disability report higher rates of depression, anxiety, and parental stress (Breslau et al., 1982;
Quittner & DiGirolamo, 1998). Similarly, parents of children with SB have also been found to
experience clinical levels of psychological distress (Holmbeck, 1997). Furthermore, a metaanalysis of 15 studies revealed that having a child with SB negatively impacts parent’s
psychosocial adjustment (Vermaes et al., 2005). Other research suggests that certain medical
complications can contribute to parental distress (Malm-Buatsi et al., 2015; Grosse et al., 2009).
Specifically, some studies have found that the functional ability level of the child may affect a
parent’s personal distress to a greater degree (Manuel et al., 2003). Few studies in other
populations have found a direct impact of condition severity on parent’s personal distress.
However, one study of a population of children with neurofibromatosis, a genetic disorder of the
nervous system, found that more severe neurological impairment was related to increased
distress in mothers (Reiter-Purtill et al., 2008). Such mothers often experienced clinically
significant adjustment concerns (Reiter-Purtill et al., 2008). It is unclear how condition severity
in SB impacts the experience of a parent’s personal distress.
Spina Bifida-Specific Parenting Stress
SB-Specific parenting stress is stress that is a direct result of parenting a child with SB.
Factors that are specific to parenting a child with SB, such as disease-related factors, likely
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contribute to parents of children with SB experiencing more stress than parents of TD children
(Holmbeck, 1997; Wallender et al., 1990). As mentioned in previous sections, SB is a complex
condition that places considerable physical, psychological, and social demands on both
individuals with SB and their families (Greeley et al., 2006; Holmbeck et al., 2003, Kelly,
Holmbeck, & O’Mahar, 2008; Singh 2003). Given the complex nature of this disease and the
varying degrees of condition severity, condition-related variables are likely to impact SB-specific
parenting stress. However, this impact may vary across parents.
Much of the existing literature examines elements of condition-related variables such as
physical impairment or treatment intensity in relation to SB-specific parenting stress. For
example, one study found that the need for clean intermittent catheterization was associated with
parenting stress in mothers of youth with SB (Kanaheswari et al., 2011). Another study surveyed
parents in Arkansas and found that parents of children with SB who had higher lesion levels,
experienced worse well-being due to the intensity of care required to parent these children
(Grosse et al., 2009). A qualitative study of parents of youth with SB suggests that such parents
experience adhering to the daily medical regimen as a challenge in their everyday lives (Sawin et
al., 2003). This study also found that it is stressful for parents to balance the independencedependence needs of youth with SB. Other research indicates that physical dysfunction such as
mobility and bladder and bowel dysfunctions in school-aged children with SB are chronic
stressors for parents (Vermaes et al., 2008). Parents of youth with SB may also experience stress
due to the ambulatory status of their child. Specifically, in families of youth with SB who can
walk independently, parents report lower parental stress than parents of those who use a
wheelchair to ambulate (Antiel et al., 2010).
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Role of Attitudes and Beliefs as Mediators and Moderators
As discussed in the previous sections, parents of children with chronic medical conditions
experience increased stress and worse psychosocial outcomes. Yet, many parents are still able to
manage or even exhibit a high level of resilience despite such adversity. Resilience, within a
stress and coping framework, can be defined as the “ability to withstand and rebound from crisis
and distress” (Heiman, 2002, p. 159; Peer & Hillman, 2013). Luthar, Cicchetti, and Becker
(2000) state that resilience occurs when an individual has been exposed to adversity and adapts
positively. It is important to examine further the potential protective and modifiable factors that
may promote resilience in parents of children with SB. Such factors may include intrapersonal
factors such as attitudes and beliefs (Wallander et al., 1989). Attitudes and beliefs may be present
in the parent before the parent has a child with chronic illness or they may change after the
parent has a child with chronic illness indicating that such attitudes and beliefs may be
modifiable factors.
The transactional model of stress appraisal and coping is based on the notion that level of
stress is influenced by ones’ environmental stressors and ones’ response to such stressors
(Lazarus & Folkman, 1984) and that ones’ cognitive appraisals may influence how one adapts to
stressors. Cognitive appraisals represent a persons’ cognitions about a stressor. This model
suggests that people engage in both primary and secondary appraisals. A primary appraisal
occurs when a person assesses a situation to determine if a situation is a threat. A secondary
appraisal occurs when a person assesses if he/she can have an impact on the stressor (Lazarus &
DeLongis, 1983). Central to this model is the subjective element of how one may perceive a
situation and their ability to cope with it which, in turn, impacts adjustment to the stressor.
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Patterson (2002) theorized that the way in which family members adjust to a stressor is impacted
by their appraisals. A meta-analysis of parents of children with SB found that parents’ appraisals
and coping were predictive of both positive and negative parent psychological adjustment
(Vermaes et al., 2005).
Wallander and colleagues (1989) proposed a disability-stress coping model that utilizes a
stress and coping or risk and resilience framework within an overarching ecological model. Risk
factors in this model include illness parameters (Horton & Wallander, 2001) and demographics
factors. This model emphasizes the importance of “modifiable risk and resistance factors”
(Wallander & Varni, 1998). The current study utilizes this framework and focuses broadly on the
concept of intrapersonal factors (attitudes and beliefs) as modifiable factors and/or protective
factors, with the potential to impact the relationship between condition severity in youth with SB
and parent psychosocial adjustment in parents of youth with SB. The following sections examine
the existing literature and the possible mediating and moderating roles of parents’ attitudes and
beliefs. Specially, these sections propose that parents’ level of optimism and expectations about
the future, as well as their perceptions of their child’s vulnerability, should be examined as
potential mediators and moderators.
Optimism and Expectations about the Future
Optimism has been defined as “the tendency to expect positive outcomes when
confronting problems in life” (Peer & Hillman, 2014, p. 94). Optimism is a concept central to
positive psychology that has been found to promote high quality of life and protect against
psychopathy and feelings of emptiness (Seligman & Csikszentmihalyi, 2000; Peer & Hillman,
2014). Seligman and Csikszentmihalyi (2000) suggest that people high in optimism tend to
experience more positive moods and are more persevering and successful. A systematic review
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of stress and resilience in parents of children with intellectual and developmental disabilities
found optimism to be an important variable in understanding resilience in such parents (Peer &
Hillman, 2014). This review suggested that maintaining or improving upon positive attitudes and
hopes for the future, despite the stressors of raising a child with chronic illness, may improve a
parents’ ability to cope (Peer & Hillman, 2014). This is important as optimism may be a trait that
some parents have, or it may be modifiable through intervention. It is possible that parents who
are more optimistic are able to view the contributions of their child in a more positive way, thus
providing some relief from stress (Kayfitz, Gragg, & Orr, 2010; Peer & Hillman, 2014). Having
a positive outlook and making meaning of adversity are known to impact family resilience
(Walsh, 2003). A qualitative study of parents of children with an intellectual, physical, or
learning conditions who were living at home, found that resilient parents expressed a strong
belief in their child and their child’s future and maintained an optimistic, yet realistic, outlook
(Heiman, 2002).
For mothers of adults with autism, optimism has been found to be associated with better
psychological well-being (Greenberg et al., 2004). Another study found that optimism helps to
explain the relationship between social support and maternal wellbeing in parents of children
with autism (Ekas, Lickenbrock & Whitman, 2010). More generally, research suggests that, for
parents of children with chronic conditions or disabilities, optimism and expectations about the
future are relevant to parent psychosocial adjustment. However, little is known about the ways in
which these intrapersonal factors might impact the relationship between optimism and
expectations about the future and parent psychosocial adjustment.
Research on parents of youth with SB suggests that such parents tend to be optimistic
about the future but that expectations decreased over-time based on the child’s functional ability
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and cognitive deficits (Holbein et al., 2017). One study found that parents of youth with SB
tended to lower their expectations that their child would meet emerging adulthood milestones,
such as independent living, attending college, obtaining a full-time job, and getting married
(Holbein et al., 2017). While optimistic parental expectations may be adaptive and benefit both
youth with SB and their parents, Holbein and colleagues emphasized that it may also be
important for parents to have reasonable expectations about the future that are realistic based on
the child’s development.
Optimism and expectations about the future may be conceptualized as both a mediator
and a moderator of the relationship between condition severity and parent psychosocial
functioning. It is possible that parents’ optimism and expectations about the future are a
mechanism (mediator) through which this relationship occurs. Specifically, parents of a child
with a more severe case of SB may be more likely to be lower in optimism and have low
expectations about the future which, in turn, may contribute to worse parent psychosocial
functioning. It is also possible that parents’ optimism and expectations about the future may
influence the strength of this relationship and buffer (moderator) the negative impact that
condition severity may have on parent psychosocial functioning. For example, parents who are
high in optimism and have reasonable expectations about the future, despite having a child with a
more severe condition, may experience better parent psychosocial functioning than parents of a
similar child who have lower levels of optimism and lower expectations about the future. As
mentioned, some parents may have more optimistic personalities that lead to positive
expectations about the future, while other parents may be more pessimistic by nature. For other
parents, optimism and expectations about the future may change over time based on their
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perceptions of the situation. It is important to examine optimism and expectations about the
future as a potential mechanism (mediation) and as a potential protective factor (moderation).
Parent Perceptions of Vulnerability
Parents’ perceptions of child vulnerability (PPCV) are attitudes or beliefs that their
children are at higher risk for serious illness, injury, or harm than other children (Green & Solnit,
1964; Thomasgard & Metz, 1997; Driscoll et al., 2018). PPCV may include worry and fear for
their child’s wellbeing. Given the nature of having a child with a chronic illness or condition,
parents are more likely to perceive their children as more vulnerable compared to their TD peers
(Haverman et al. 2014; Houtzager et al., 2015). Parents of children with SB may be susceptible
to perceiving their child as vulnerable due to the complex nature of the condition and the many
limitations that they experience. One study on PPCV in families of youth with SB found that
parental distress and parenting stress are related to PPCV and this may differ in mothers and
fathers (Driscoll et al., 2017). In other populations, PPCV is known to predict parenting stress
(Cousino & Hazen, 2013).
Similar to optimism and expectations about the future, PPCV may help to explain the
relationship between condition severity in youth with SB and parent psychosocial functioning. It
is possible that PPCV acts as another mechanism (mediator) through which condition severity
impacts parent psychosocial functioning. For example, a parent of a child with more severe
condition may perceive their child as more vulnerable which, in turn, may lead to worse parent
psychosocial functioning. It is also possible that parents’ PPCV may change the strength of the
association between condition severity and parent psychosocial functioning. If the parent of a
child with a severe case of SB does not perceive the child as highly vulnerable then this attitude
may buffer the effect of the condition severity on parent adjustment outcomes.
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Conclusion
Overall, there is little research examining the impact of attitudes and beliefs of parents of
children with chronic illness on the relationship between condition severity and parent
psychosocial adjustment. While parental attitudes may buffer (as a moderator) against the
negative impact of condition severity on parental psychosocial adjustment, it is also possible that
parent attitudes and beliefs may serve as the mechanism (i.e., a mediator) through which
condition severity impacts on parent psychosocial adjustment. In other words, parent attitudes
and beliefs may act as mediators because they can be conceptualized as mechanisms through
which the relationship between condition severity and parental adjustment occurs and they may
also act as moderators because they can be conceptualized as protective factors which may buffer
the potential impact of severity on parent outcomes.
Limitations in the Current Literature
As illustrated in this review of the current literature, there is a critical gap in the
knowledge of how condition severity may be associated with the psychosocial functioning of
parents of youth with SB. Furthermore, there is little research examining the roles of parent’s
beliefs and attitudes with regard to these associations. The current study bridges a critical gap in
our knowledge by providing a comprehensive and holistic understanding of condition severity in
youth with SB, as well as a more refined view of psychosocial functioning in parents of youth
with SB. This study also adds to the stress and coping literature in pediatric populations.
Additionally, the research produced from this study will provide information critical to the
development of interventions for use with individuals and families with SB and other chronic
conditions.
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The Current Study
The current study aimed to investigate condition severity in youth with SB in relation to
parental adjustment. This study utilized a comprehensive approach to defining condition severity
that included physical indices (gross motor functioning, lesion level, and type of Sb) and mental
indices (shunt status and IQ). Like other studies of parental adjustment outcomes (Betchtel et. al.,
2017; Friedman et al., 2004), this study examined three components of parental psychosocial
functioning: including the individual distress of the parent, parenting stress, and SB-specific
parenting stress. While many studies of parent adjustment only include mothers, this study
included data from both mothers and fathers. Moreover, this study controlled for variables
known to impact stress; child age and socioeconomic status (SES). This study also aimed to
investigate the potential mediating and moderating roles of parents’ attitudes and beliefs on the
relationship between condition severity and parent adjustment. Findings from this study have the
potential to inform future research and the development of interventions aimed at improving the
mental health of parents of children with SB who may be at risk for experiencing worse
psychosocial outcomes.
Study Objectives and Hypotheses
The present study had three objectives. The first objective was to identify the relationship
between condition severity factors in youth with SB and parental adjustment and to identify the
relationship between condition severity factors in youth with SB and parent attitudes and beliefs
in parents of youth with SB. It was hypothesized that condition severity would be negatively
associated with parent adjustment, such that parents of children with more severe condition
would experience worse adjustment than parents of those with less severe condition (Hypothesis
1a). Additionally, it was hypothesized that condition severity would be negatively associated
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with parent attitudes and beliefs, such that parents of children with more severe condition would
experience more negative attitudes and beliefs than parents of those with less severe condition
(Hypothesis 1b).
The second objective is to examine the role of parents’ attitudes and beliefs as mediators
of the relationship between condition severity factors in youth with SB and parental adjustment
(see Figure 1). It was hypothesized that parents’ attitudes and beliefs would mediate the
relationship between condition severity and parental adjustment, such that condition severity
would be negatively associated with parents’ attitudes and beliefs (lower optimism, worse
expectations about the future, and worse PPCV) which, in turn, will be negatively associated
with parental adjustment (Hypothesis 2).
The third objective is to examine the moderating role of parents’ attitudes and beliefs on
associations between condition severity factors in youth with SB and parental adjustment (see
Figure 1). It is hypothesized that positive parent attitudes and beliefs will buffer the negative
relationship between condition severity and parental adjustment, such that the relationship
between condition severity and parental adjustment will be weaker when parents have positive
attitudes and beliefs (higher optimism, positive expectations about the future, and reasonable
PPCV) (Hypothesis 3).

CHAPTER THREE
METHODS
Participants
The sample for the current study was drawn from a larger study funded by NICHD
(R01HD048629) and NINR (R01-NR016235). “The Chicago Healthy Adolescent Transition
Study” (CHATS), is a longitudinal study examining family, psychosocial, and neurocognitive
functioning among youth with SB (e.g., Devine et al., 2012). The overarching aim of this study is
to assess family relationships, peer relationships, neuropsychological functioning, and
psychological adjustment in youth with SB as they transition from childhood to young
adulthood. This study has completed its fifth wave of data collection and is currently collecting
data at the sixth wave. Three time points were chosen for this proposed study to be able to assess
parental adjustment during the critical periods of childhood and adolescents. Inclusion criteria
for the CHATS study at Time 1 included: (1) a diagnosis of SB (types included
myelomeningocele, lipomeningocele, and myelocystocele); (2) age 8-15 years; (3) proficiency in
English or Spanish; (4) involvement of at least one primary caregiver; and (5) residence within
300 miles of the laboratory (to allow for data collection at participants’ homes). Families
received $150, a t-shirt, and a pen as compensation for their participation in the study at each
time point.
In total, 246 families were approached for recruitment and 163 families consented to
participate in the study. Of the 163 families, 21 families could not be contacted or declined to
20
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participate after consent and two other families did not meet criteria for inclusion in the study.
Thus, the final sample at Time 1 includes 140 families of children with SB (53.6% female, M
age=11.40).
Procedure
The current study utilized a multi-method, multi-informant longitudinal research design
and was approved by university and hospital Institutional Review Boards. Data collection was
conducted during home visits by trained research assistants and graduate student research
assistants. At Time 1 there were two three-hour home visits and at Time 2 and Time 3 there was
one three-hour home visit. Prior to the start of the first visit, research assistants obtained
informed consent for participation from parents and assent from youth. For families who
primarily spoke Spanish in the home, there was at least one bilingual research assistant present
during the visit and participants received the protocol translated into Spanish. Parents completed
releases of information to allow for data collection from medical charts and health professionals.
The larger study procedures involved: (1) youth, parent, teacher, peer and healthcare provider
questionnaires; (2) youth, parent and peer audio-taped interviews; (3) videotaped family
interactions tasks of the parents and child; (4) video-taped peer interaction tasks of the youth
with a friend; and (5) youth neuropsychological testing. The current study used youth and parentreported questionnaire data, observational data of the family interaction tasks, and
neuropsychological assessment data. Additionally, because parent data is not collected after the
child turns 18 years old, data from participants who were 14 or 15 at Time 1 were not included in
the sample. Out of the 105 participant that were included at Time 1, 82 (78%) participated at
Time 2, and 70 participated at Time 3 (66.6%). Those who did not participate in Time 2 or Time
3 did not significantly differ.
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Measures
Covariates
Demographics. Parents completed questionnaires reporting on family and youth
demographic information including age, gender, race/ethnicity, income, education and
employment at Time 1. Data on the parent’s education and occupation was used to compute the
familys’ socioeconomic status (SES; Hollingshead, 1975), with higher scores indicating higher
SES. Child’s age was also be used as a covariate.
Predictors: Condition Severity
Condition severity in youth with SB was measured using multiple methodologies such as
questionnaires and performance-based measures and was based on multiple reporters. Data
reduction techniques were used to create composite variables (see preliminary analyses below).
Illness severity. At Time 1 parents completed the Medical History Questionnaire (MHQ;
Holmbeck et al., 2003). This measure includes a set of questions regarding disease-specific
medical information including SB classification, lesion level, bowel and bladder functioning,
ambulation status, shunt status, medications, frequency of medical care and surgery history. Data
were also abstracted from hospital medical records to further evaluate type of SB (higher scores
indicate myleomeningocele, a more severe type of SB), shunt status (the presence of a shunt = 1
and the absence of a shunt = 0), lesion level (i.e., sacral, lumbar, or thoracic, higher scores
represent more impairment) and ambulation method (i.e., wheelchair, ankle-foot othoses
(AFOs), knee-ankle-foot orthoses (KAFOs) , hip-knee-ankle-foot othoses (HKAGOs) or no
assistance; higher score represents more impairment).
Youth IQ. Youth were administered the Vocabulary and Matrix Reasoning subtests of
the Wechsler Abbreviated Scale of Intelligence (WASI, Wechsler, 1999). These subtests were
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used to estimate a Full Scale IQ score (FSIQ), which functions as a proxy for general intellectual
functioning. The WASI is widely used and well validated measure of child intelligence that uses
a normative mean of 100 and a standard deviation of 15. The vocabulary subtest assesses verbal
intellectual ability by measuring verbal concept formation and verbal knowledge ability. It
measures crystalized intelligence and general intelligence. This subtest consists of a 42-item task.
Participants are asked to define words that are presented orally and visually to them. The Matrix
Reasoning subtest consist of 35 items and assesses nonverbal fluid reasoning and general
intellectual ability. Participants are presented with incomplete matrices of shapes and are
instructed to select one of five options to correctly complete the pattern. Both subtests have
shown high internal consistency for children age 6-16 years (α = .89 for Vocabulary, α = .92 for
Matrix Reasoning; Wechsler, 1999).
Outcomes: Parent Psychological Functioning
Parenting stress. Parenting stress was measured using the Parenting Stress Index (PSI,
Abidin, 1990). The PSI measures stress that results from being a parent. This is a 24-item scale
that has 22 items with statements about the parent-child relationship, such as “most of my life is
spent doing things for my child.” These items are rated on a 4-point Likert scale ranging from 1
(strong disagree) to 4 (strongly agree). The other two items consist of statements about how
parents view themselves as parents, these items are rated on a 5-point scale (e.g., When I think
about myself as a parent, I believe: A) I can handle anything that happens, B) I can handle most
things pretty well, C) Sometimes I have doubts, but I find that I handle most things without any
problems, D) I have some doubts about being able to handle things, E) I don’t think I can handle
things very well at all). Research using the PSI supports the validity of using single subscales
(Abidin, 1990). This study used three subscales of the PSI – restriction of role, perceived
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parental competence, and social isolation. Similar to previous research (Bechtell et al., 2017), to
create total scores, raw scores were concerted to z-scores so that 4- and 5-point scales items can
be totaled together. Higher scores on the PSI indicated high reported parenting stress.
Parental distress. Parent distress was reported separately by mothers and fathers (SCL90-R; Derogatis, Rickels, & Rock, 1976). The Symptom Checklist- Revised (SCL-90) is a
measure of stress in the parenting role and measures psychological symptoms that parents
experience over the past week (e.g., nervousness or shaking inside). Each item is rated on a 4point scale from 0 (not at all distressed) to 4 (extremely distressed). The SCL-90-R is made up of
nine symptom subscales and three broader indices. For purposes of the current study, the Global
Severity Index (GSI) was used. The GSI is the average of all of the items from the subscales.
Higher scores indicate higher global distress. The GSI has been found to have high internal
consistency (α = .95 - .98; Devine et al., 2012).
SB-specific parenting stress. Parents completed the Family Stress Scale (FSS;
Quittner, Glueckauf, & Jackson, 1990). This 19-item scale measures common stressors in
families of children with SB or stress that is a direct result of parenting a child with SB. Thirteen
items are non-disease specific (e.g., “mealtimes and bedtimes”) and six are disease- specific
(e.g., medical care/ appointments). This study used a total score comprised only of the diseasespecific items with higher total scores indicating higher levels of SB-specific parenting stress.
Research using the FSS has found acceptable internal consistency within chronically ill
populations (α = .81 - .84; Quittner & DiGirolamo, 1998).
Parental Attitudes and Beliefs: Mediators and Moderators
Expectations about the future. The Questions about the Future questionnaire was
completed by parents. The measure consists of eight statements about future employment and
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educational achievement, transportation, living independence, relationships and ability to have
and raise children. The respondents were asked to rate statements about their child’s future, such
as “my child will have a full time job someday,” on a four-point scale from 1-4 (4 being very
likely).
Parent optimism. Parents completed an interview questionnaire where answers are
recorded using an audio recorder. This assessment was called the parental audiotape
questionnaire (PAQ). The PAQ is a 10-question interview that assesses parents’ perceptions of
their child’s future functioning, peer relationships, school functioning, independence, ability to
make adaptive choices, and self-care (i.e., what sorts of obstacles may come up for your child in
the future). The responses were coded by graduate students and research assistants, for content
and emotional expressiveness using the Expressed Emotion (EE) Coding Handbook (2002; e.g.,
Kelly et al., 2010). The amount of optimism in the parents’ responses was coded and interrater
agreement was acceptable for mothers (α = .64) and for fathers (α = .67).
Parent perceptions of child vulnerability. Parent perceptions of child vulnerability was
measured using the 16-item parent report, Vulnerable Child Scale (VCS; Perrin, West & Culley,
1989). This measure was a modified version of Forsyth’s Child Vulnerability Scale (Forsyth,
1987). The current study used a 15-item version where all statements reflect specific concerns
about the child’s health (e.g., my child seems to have more accidents and injuries than other
children). Each item used a Likert scale of 1-4 (1= definitely true, 4= definitely false). Due to the
pediatric nature of this population, one item was dropped: “I sometimes worry that my child will
die.”
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Analyses
Preliminary Analyses
Prior to hypothesis testing, the psychometric properties (e.g., alphas) of all measures were
evaluated. This included determining whether variables contain outliers or were skewed.
Descriptive statistics were computed for all outcome measures to determine basic distributional
properties. Due to the longitudinal nature of the study, there were participants who did not
participate at all three time points. For this reason, attrition analyses were performed prior to
hypothesis testing. These analyses evaluated differences between families who participated at all
three time points and those who did not. Also, different sources of data were used when possible
to reduce the introduction of common method variance into the analyses.
To capture the constructs that are measured using multiple informants and
methodologies, data reduction techniques were used to reduce the number of potential analyses.
Associations between measures assessed by two informants (e.g., mother and report and father
report) or using two different methodologies were calculated using Pearson correlations
coefficients. A criterion of r ≥ .40 was used to determine which measures could be combined into
composites (Holmbeck et al., 2002). For constructs measured using three or more methodologies
and/ or reporters, total scale scores were treated as if they were separate items in a single, global
scale. Internal consistency for the composite scale was calculated using Cronbach alpha
coefficients. A criterion of α ≥ .70 was employed to determine which measures could be
aggregated into a composite score.
Primary Analyses
All analyses included SES and child age as covariates as these variables are known to
contribute to parental adjustment. To gain a broad understanding of the associations between the
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independent and dependent variables, Pearson correlations were performed and correlation
matrices were created prior to hypothesis testing (see Tables 1-4).
Analytic plan for objective 1. A series of hierarchical multiple regression analyses were
conducted to examine associations between condition severity at Time 1 and parental adjustment
(parent distress, parenting stress and SB-specific parenting stress) at Times 1, 2, and 3. Also,
hierarchical multiple regression analyses were conducted to examine the association between
condition severity at Time 1 and parent attitudes and beliefs at Times 1 and 2. When running
cross-sectional regression analyses, independent variables were entered in the following order:
(Step 1) covariates- SES, child age; and (Step 2) individual predictor (Condition severity). When
running longitudinal regression analyses, independent variables were entered in the following
order: (Step 1) parental adjustment at Time 1 (for Time 2 outcome); (Step 2) covariates- SES,
child age; and (Step 3) individual predictor.
Analytic plan for objective 2. Preacher and Hayes’ (2008) bootstrapping methods were
employed to determine the impact of Condition severity at Time 1 on parent psychosocial
adjustment at Time 3, as mediated by parents’ attitudes and beliefs (optimism, expectations
about the future, and PPCV) at Time 2. Bootstrapping has been validated in the literature and is
preferred over other methods such as the Sobel Test (Sobel. 1982), as the bootstrapping method
is less conservative and reduces the possibility of Type II errors (Preacher & Hayes, 2008).
Bootstrapping produces an empirical approximation of the product of the estimated coefficients
sampling distribution constituting the direct path and percentile-based bootstrap confidence
intervals (confidence intervals and bootstrap measures of standard errors using 10,000 resamples,
with replacement, from the dataset [Preacher & Hayes, 2008]). When zero is not between the
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upper and lower bounds of the confidence interval, it can be claimed, with 95% confidence, that
the indirect effect is not zero, thus indicating a significant indirect effect.
With respect to power, for mediation models analyzed using percentile bootstrapping
methods, and assuming a power of .80 and an alpha of .05, a sample size of 36 is required to
detect large effect sizes, a sample size of 78 is required to detect medium effect sizes, and a
sample of 558 is required to detect small effect sizes (Fritz & MacKinnon, 2007). Thus, the
current study had enough power to detect medium or large effect sizes. This study used Hayes’
PROCESS (2013) statistical software to conduct bootstrapping analyses.
Analytic plan for objective 3. The bootstrapping technique was also used to determine
whether the relation between condition severity at Time 1 and parent psychosocial adjustment at
Time 2, is moderated by parents’ attitudes and beliefs at Time 1.

CHAPTER FOUR
RESULTS
Preliminary Analyses
Prior to hypothesis testing, the psychometric properties of all measures were evaluated.
Source data were examined to ensure that the data had been entered correctly. Descriptive
statistics were computed for all measures to examine basic distributional properties. All variables
were examined for outliers. Outliers were identified if a participant’s score on a scale was three
or more standard deviations from the mean (Aguinis, Gottfredson & Joo, 2013). When an outlier
was confirmed, each outlier score was changed to be one unit greater than the next highest score
(Cohen et al., 2003). The variables with outliers included the following: (1) mother reported SBFSS had two outliers at T1, one outlier at T2, and one outlier at T3; (2) mother reported SCL-90
had one outlier at T1 and two outliers at T3; (3) father reported SCL-90 had one outlier at T1,
two outliers at T2, and one outlier at T3; (4) mother reported PSI had two outliers at T1; (5)
father reported PSI had one outlier at T1; (6) mother reported VCS had one outlier at T1; (7)
father reported VCS had one outlier at T1; (8) mother observed optimism had one outlier at T1;
and (9) father observed optimism had one outlier at T1 and one outlier at T2. All variables were
examined for skewness, but none were identified as having skewness values greater than or equal
to 2.0 (West, Finch & Curran, 1995).
To determine if the number of analyses could be reduced, preliminary analyses also
included an examination of the associations among multiple reporters or multiple methods for
29
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the same construct. Mother and father reporting of parent adjustment outcomes (PSI, SB-FSS,
SCL-90) and parent attitudes and beliefs (FUT, VCS, observed optimism) could not be
aggregated across the two reporters (r < .40). As expected (Driscoll et al., 2018), neither mother
nor father adjustment outcome variables could be aggregated across the three outcome measures
(PSI, SB-FSS, SCL-90) because such variables did not reach adequate internal consistency (α <
.70). Additionally, mother and father attitude and belief variables (FUT, VCS, observed
optimism, were unable to be aggregated (α < .70). Therefore, mother and father variables were
examined separately in all analyses.
Attrition Analyses
Of the 140 participants, 35 were removed from the sample for this study. These 35
participants were 14 or 15 years old at Time 1, and therefore, did not have parent data at Time 3
(since parent data was not collected in those 18 years and older). The final sample included 105
youth with SB and their parents (NMothers= 98, NFathers= 78). As expected, and given the
longitudinal nature of this study, not all families who participated in the study participated at all
three time points (NT1 only = 11; 10.5%; N T1 & T2 = 14, 13.3%; N T1 & T3 = 4, 3.8%); N T1, T2, & T3 =
76; 72.3%). However, the majority of families did participate at all three time points (N = 76,
72.4%). A series of T-test analyses were performed to assess differences among the families who
completed the study at all three time points versus those who did not complete the study at all
three time points (N = 29). A series of T-test analyses were performed comparing the two groups
on the following T1 variables: SES, child age, IQ, gross motor functioning, lesion level, shunt
status, parent adjustment outcomes, and parent attitudes and beliefs. Analyses revealed no
significant differences between full-completers and partial completers on any of these variables.
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Correlation Matrix
Prior to hypothesis testing, a series of Pearson Correlations were computed to examine
relationships among the following: child condition severity variables, parent beliefs and attitudes
variables, and parent adjustment outcomes variables, both cross-sectionally and longitudinally
(see Tables 1-4). Because the condition severity variables were assessed at Time 1, the
intercorrelations among those variables are identical across each of the tables.
Table 1. Parent Demographics at Time 1

Parent: Mother
Age
Mother
Father
Race/Ethnicity
Mother
Caucasian

n (%) or M (SD)
96 (55.8)
40.48 (7.0)
41.88 (6.7)

62 (58.5)

African-American/Black

13 (12.2)

Married

68 (89.4)

Employed

50 (53.7)

Father
Caucasian

52 (66.6)

African-American/Black
Hispanic
Other

7 (8.9)
18 (23.0)
1 (0.1)

Married

74 (77.0)

Employed

61 (82.4)

Note. Demographic information is based on a sample of 105 youth with spina bifida (SB)
who participated in the original CHATS study.
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Table 2. Mother and Father Adjustment at Times 1, 2, and 3 and Attitudes and Beliefs Means
and Standard Deviations at Times 1, and 2
Mothers
M (SD)
Time 1

Time 2

Parental Stress

58.9 (8.2)

58.5 (8.2)

Parental Distress

.38 (.39)

.31 (.30)

SB-Specific Parenting
Stress

11.9 (4.1)

11.6 (4.6)

PPCV

1.8 (.44)

FUT

Optimism

Fathers
M (SD)
Time 3

Time 1

Time 2

62.4 (7.5)

56.4 (7.5)

57.5 (7.9)

.26 (.22)

.26 (.24)

.24 (.21)

.31 (.32)

10.9 (4.4)

11.9 (5.0)

10.6 (3.7)

10.6 (3.8)

1.7 (.41)

1.8 (.43)

1.7 (.40)

3.3 (.65)

3.2 (.69)

3.3 (.67)

3.3 (.73)

9.4 (1.2)

9.3 (1.2)

9.5 (1.3)

9.7 (1.4)

59.2(7.4)

Time 2

Note. Parenting Stress Index (PSI); Parental Distress = Symptom Checklist-90-Revised (SCL-90); SB-FSS = SB-specific
parenting stress measured by the illness-specific questions in the Family Stress Scale (FSS); PPCV = Parent Perceptions of Child
Vulnerability measured by the Vulnerable Child Scale; FUT = expectations for the future measured by the Questions about the
Future questionnaire; Optimism measured by coding of the Parental Audiotaped Questionnaire.
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Table 3. Correlations among Condition Severity, Mother Attitudes and Beliefs Variables, Mother
Adjustment Variables, and Covariates at T1
Variable

Condition
Severity
1. GMF

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

1

2. Lesion
Level
3. Type of SB

.573***

.106

−.020

1

4. Shunt Status

.284**

.142

.562***

1

5. IQ

−.078

−.023

−.345**

−.336**

1

.224*

.081

−.086

−.034

−.174

−.338**

−.355***

−.240*

−.307**

.348**

−.119

1

−.125

−.088

.138

.135

.117

−.184

.176

.159

.036

.040

.098

.246*

.521***

−.227*

−.145

1

.351**

.086

.033

.123

−.031

.448***

−.120

.062

.332**

1

.233*

.193

.172

.130

.088

.252*

−.164

.085

.216

.370**

1

12. Age b

.108

.130

.021

.053

−.193

−.112

−.199*

−.144

−.041

−.011

−.184

1

13. SES b

−.145

−.161

−.151

−.056

.462***

−.396***

.199

.115

.269*

−.198

−.037

.004

Parent
Attitudes
6. Vulnerable
Child Scale
7. Future
Expectations
8. Observed
Optimism
Parent
Adjustment
9. Parent
Stress
10. Parental
Distress
11. SB-FSS
Covariates

13.

1

1

1

1

Note. GMF = gross-motor functioning as reported by mothers (higher scores represent more impairment); lesion level = scored
such that sacral = 1, lumbar = 2, thoracic = 3; Type of SB = scored such that higher scores indicate myelomeningocele, a more
severe type of SB; shunt status = scored such that the presence of a shunt = 1 and the absence of a shunt = 0; Parent stress =
Parenting Stress Index (PSI); Parental Distress = Symptom Checklist-90-Revised (SCL-90); SB-FSS = SB-specific parenting
stress measured by the illness-specific questions in the Family Stress Scale (FSS); SES = socioeconomic status measured by
Hollingshead Four Factor Index. b These variables are covariates. *p < .05, ** p < .01, ***p < .001.
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Table 4. Correlations among Condition Severity at T1, Mother Attitudes and Beliefs Variables at
T2, Mother Adjustment Variables at T3, and Covariates at T1
Variable
T1 Condition
Severity
1. GMF

1.

2. Lesion
Level
3. Type of SB

.573***

.106

−.020

1

4. Shunt Status
5. IQ

.284**

.142

.562***

1

−.078

−.023

-.345**

-.336**

1

.339**

.176

.116

.139

−.214

−.430***

−.373**

−.271*

-.337**

.499***

−.287**

−.152

−.079

.200

−.102

−.074

−.065

.230

.182

.122

−.042

−.019

−.175

.366**

−.311*

−.216

1

10. Parental
Distress
11. SB-FSS
T1 Covariates

.267*

.360**

.073

.171

−.034

.247*

−.351**

.091

.366**

1

.206

.041

.073

.124

.117

.235

−.155

−.155

.506***

.376**

1

12. Age b

.108

.130

.021

.053

−.193

−.039

−.133

−.044

.155

.036

−.061

T2 Parent
Attitudes
6. Vulnerable
Child Scale
7. Future
Expectations
8. Observed
Optimism
T3 Parent
Adjustment
9. Parent Stress

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

1
1

1

1

1

1

−.145
−.161
−.151
−.056
.462***
−.436***
.202
−.170
.006
−.023
.150
.004
1
13. SES b
Note. GMF = gross motor functioning as reported by mothers (higher scores represent more impairment); lesion level = scored
such that sacral = 1, lumbar = 2, thoracic = 3; Type of SB = scored such that higher scores indicate myelomeningocele, a more
severe type of SB; shunt status = scored such that the presence of a shunt = 1 and the absence of a shunt = 0; Parent stress =
Parenting Stress Index (PSI); Parental Distress = Symptom Checklist-90-Revised (SCL-90); SB-FSS = SB-specific parenting
stress measured by the illness-specific questions in the Family Stress Scale (FSS); SES = socioeconomic status measured by
Hollingshead Four Factor Index. b These variables are covariates. *p < .05, ** p < .01, ***p < .001.
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Table 5. Correlations among Condition Severity, Father Attitudes and Beliefs Variables, Father
Adjustment Variables, and Covariates at T1
Variable
Condition
Severity
1. GMF

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

2. Lesion Level

.573***

3. Type of SB

.106

−.020

1

4. Shunt Status

.284**

.142

.562***

1

5. IQ

−.078

−.023

-.345**

-.336**

1

6. Vulnerable
Child Scale
7. Future
Expectations
8. Observed
Optimism
Parent
Adjustment
9. Parent Stress

.163

.217

−.031

−.049

−.149

−.262*

−.342**

−.243*

−.318**

.343**

−.170

1

−.029

−.102

.026

−.117

.231

−.174

.307*

1

−.113

−.185

−.189

−.110

−.080

.092

−.160

−.116

1

10. Parental
Distress
11. SB-FSS

.058

−.067

−.383**

−.094

.041

.236*

−.179

−.099

.223

1

.321*

.270*

.073

−.093

−.025

.382**

−.363**

−.070

.138

.369**

1

12. Age b

.108

.130

.021

.053

−.193

.019

−.167

−.084

−.075

−.107

.098

1

13. SES b

−.145

−.161

−.151

−.056

.462***

−.273*

.039

.218

.056

.047

.012

.004

13.

1
1

Parent Attitudes
1

Covariates

1

Note. GMF = gross motor functioning as reported by mothers (higher scores represent more impairment); lesion level = scored
such that sacral = 1, lumbar = 2, thoracic = 3; Type of SB = scored such that higher scores indicate myelomeningocele, a more
severe type of SB; shunt status = scored such that the presence of a shunt = 1 and the absence of a shunt = 0; Parent stress =
Parenting Stress Index (PSI); Parental Distress = Symptom Checklist-90-Revised (SCL-90); SB-FSS = SB-specific parenting
stress measured by the illness-specific questions in the Family Stress Scale (FSS); SES = socioeconomic status measured by
Hollingshead Four Factor Index. b These variables are covariates. *p < .05, ** p < .01, ***p < .001.
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Table 6. Correlations among Condition Severity at T1, Father Attitudes and Beliefs Variables at
T2, Father Adjustment Variables at T3, and Covariates at T1
Variable
T1 Condition
Severity
1. GMF

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

2. Lesion Level

.573***

3. Type of SB

.106

−.020

1

4. Shunt Status

.284**

.142

.562**
*

5. IQ

−.078

−.023

-.345**

.345**

.229

.020

.165

−.138

−.316*

−.345**

−.214

−.276*

.327**

−.304*

−.146

−.271

−.050

−.171

.177

−.252

.295*

−.070

−.106

−.180

−.282

−.070

.363*

−.107

−.115

1

.366**

.342*

−.151

.135

−.139

.281

−.359*

−.088

.339*

1

.164

−.097

.064

.303*

−.005

.017

−.360*

−.334*

.409*

.266

1

12. Age b

.108

.130

.021

.053

−.193

−.274*

−.270*

−.110

−.004

−.048

.017

1

13. SES b

−.145

−.161

−.151

−.056

.462***

−.041

.015

.025

.116

−.046

.280

.004

13.

1
1

1
-.336**

1

T2 Parent

Attitudes
6. Vulnerable
Child Scale
7. Future
Expectations
8. Observed
Optimism
T3 Parent
Adjustment
9. Parent Stress
10. Parental
Distress
11. SB-FSS

1

1

1

T1 Covariates

1

Note. GMF = gross motor functioning as reported by mothers (higher scores represent more impairment); lesion level = scored
such that sacral = 1, lumbar = 2, thoracic = 3; Type of SB = scored such that higher scores indicate myelomeningocele, a more
severe type of SB; shunt status = scored such that the presence of a shunt = 1 and the absence of a shunt = 0; Parent stress =
Parenting Stress Index (PSI); Parental Distress = Symptom Checklist-90-Revised (SCL-90); SB-FSS = SB-specific parenting
stress measured by the illness-specific questions in the Family Stress Scale (FSS); SES = socioeconomic status measured by
Hollingshead Four Factor Index. b These variables are covariates. *p < .05, ** p < .01, ***p < .001.

Hypothesis Testing
Objective 1
It was hypothesized that condition severity would be negatively associated with parent
adjustment outcomes, such that parents of children with more severe SB would experience worse
adjustment outcomes than parents of those with less severe SB. A series of hierarchical multiple
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regressions were conducted to examine the relationship between the condition severity variables
at T1 and the parent adjustment outcome variables at T1, T2, and T3. It was also hypothesized
that parent attitudes and beliefs would be related to parent adjustment outcomes. Hierarchical
multiple regressions were conducted to examine associations between condition severity
variables at T1 and parent attitude and belief variables at T1 and 2. For each analysis, SES and
child age were entered simultaneously as covariates in the first step.
Mother report. Time 1. Cross-sectional analyses revealed that more impaired gross
motor functioning at T1 was significantly related to increased mother reported distress (SCL-90)
at T1 (b = .291, p = .010), increased mother reported SB-specific parenting stress (SB-FSS) at T1
(b = .280, p = .023), and mother report of lower expectations for the future (FUT) at T1 (b =
−.292, p = .005).The presence of a shunt at T1 was significantly related to mother report of lower
expectations for the future (FUT) at T1 (b = −.236, p = .022). Lesion level, type of SB and IQ at
T1 were not significantly related to any of the mother outcomes at T1. As a covariate, lower SES
was significantly related to increased mother reported parenting stress (PSI) at T1 (b = −.341, p =
.003), increased mother reported perceptions of child vulnerability (VCS) at T1 (b = −.412, p <
.001), and lower expectations for the future (FUT) at T1 (b = .251, p = .020). Additionally, age
as a covariate was significantly related to mother report of lower expectations for the future
(FUT) at T1 (b = −.35, p = .030) (see Tables 5 and 6).
Time 2. Having a child with a higher IQ at T1 was a significant predictor of mother reported
higher expectations for the future at T2 (b = .204, p = .017). More impaired gross motor
functioning at T1 was a significant predictor of mother reported lower expectations for the future
at T2 (b = −.151, p = .031). Having a child with the more severe type of SB at T1 significantly
predicted increased mother reported perceptions of child vulnerability at T2 (b = .246, p = .008).
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The presence of a VP shunt at T1 significantly predicted less observed mother optimism (b =
−.359, p = .026). Lesion level did not significantly predict any mother outcomes at T2. As a
covariate, less SES at T1 significantly predicted increased mother reported perceptions of child
vulnerability (VCS) at T2 (b = −.240, p = .020) and less SB-specific parenting stress (SB-FFS) at
T3 (b = .262, p = .012) (see Tables 7 and 8).
Time 3. Having a child with a higher lesion level at T1 was a significant predictor of
increased mother distress at T3 (b = .302, p = .010). Gross motor functioning, IQ, type of SB,
and presence of a VP shunt were not significant predictors of any mother outcomes at T3 (see
Table 9).
Father report. Time 1. Cross-sectional analyses revealed that having a child with the
more severe type of SB at T1 was significantly related to father reported lower expectations for
the future (b = −.255, p = .047). Similarly, having a child with a higher lesion level was
significantly related to father reported lower expectations for the future at T1 (b = −.256, p =
.048). More impaired gross motor functioning at T1 was significantly associated with higher
father reported SB-specific stress (b = .302, p = .031) and increased father reported parent
perceptions of child vulnerability (b = .298, p = .019). Although SES was entered as a covariate,
lower SES was significantly related to increased father reported parent perceptions of child
vulnerability (b = −.288, p = .027). Lesion level, the presence of a VP shunt, IQ, and type of SB
at T1 were not significantly related to any father outcomes at T1 (see Tables 10 and 11).
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Time 2. Having a child with a higher lesion level at T1 was a significant predictor of less
father observed optimism at T2 (b = −.376, p = .025). Having a child with a lower IQ at T1 was a
significant predictor of more father reported parenting stress at T2 (b = .322, p = .05). Gross
motor functioning, the presence of a VP shunt, and type of SB at T1 were not significant
predictors of any father outcomes at T2 (see Tables 12 and 13).
Time 3. Having a child with a lower IQ at T1 was significantly associated with higher
levels of father reported SB-specific parenting stress at T3 (b = −.425, p = .007). Gross motor
functioning, lesion level, presence of a VP shunt, and type of SB were not significant predictors
of any father outcomes at T3. Although SES was entered into the model as a covariate, higher
SES at T1 significantly predicted more father reported SB-specific parenting stress at T3 (b =
.393, p = .009) (see Table 14).
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Table 7. Summary of Regression Analyses for Condition Severity Variables at T1 and Mother
Adjustment Outcomes at Time 1
Variable

Step

b

t

p

Parent Stress Index
T1 age

.671

1.37

.176

1

−.177

-3.05

.003

Gross motor
Functioning
Type of SB

2

.280

2.33

.023*

3

.146

1.20

.232

Lesion Level

4

.156

1.04

.300

IQ
Shunt Status

5
6

.089
.026

.594
.171

.555
.865

T1 SES

Parental Distress
T1 age

.074

.650

.518

1

−.131

−1.16

.251

Gross motor
Functioning
Lesion Level

2

.291

2.66

.010**

3

−.205

−1.55

.127

IQ

4

.170

1.30

.199

Type of SB

5

−.070

−.608

.545

T1 SES

Shunt Status

6
.096
.701
SB-Specific Parenting Stress

T1 age

.486

.153

1.36

.176

1

−.341

-3.04

.003**

Shunt Status

2

.079

.704

.484

Lesion Level

3

−.079

−.685

.496

Gross Motor
Functioning
Type of SB
IQ

4

.120

.806

.423

5
6

−.056
.005

−.413
.034

.681
.973

T1 SES

Note. All predictor variables are measured at T1, and all predictors were run in each model. The covariates of age and SES, were
entered at Step 2, and the predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 8. Summary of Regression Analyses For Condition Severity Variables at Time 1 and
Mother Attitudes and Beliefs at Time 1
Variable

Step

b

t

p

Parent Perceptions of Child Vulnerability
−.051

−.492

.624

1

−.412

-3.944

.000***

Gross Motor
Functioning
Type of SB

2

.176

1.700

.093

3

−.199

−1.93

.057

Lesion Level

4

−.141

−1.11

.269

Shunt Status
IQ

5
6

−.017
−.006

−.138
−.047

.891
.963

T1 age
T1 SES

Expectations for the Future
T1 age
T1 SES

1

−.235

-2.22

.030*

.251

2.37

.020*

Gross Motor
Functioning
Shunt Status

2

−.292

-2.87

.005**

3

−.236

-2.34

.022*

Lesion Level

4

−.192

−1.62

.111

IQ

5

.169

1.34

.183

Type of SB

6
−.123
−.974
Observed Optimism

.333

−.188

−1.64

.106

.132

1.15

.253

T1 age
T1 SES

1

Type of SB

2

.226

1.97

.053

Shunt Status

3

.099

.698

.487

IQ

4

.133

.893

.375

Lesion Level
Gross Motor
Functioning

5
6

−.096
−.020

−.826
−.142

.412
.888

Note. All predictor variables are measured at T1, and all predictors were run in each model. The covariates of age and SES, were
entered at Step 2, and the predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 9. Summary of Regression Analyses for Condition Severity Variables at T1 and Mother
Adjustment Outcomes at Time 2
Variable

Step

b

t

p

.542

4.73

.000***

−.116

−.994

.325

.162

1.36

.180

Parent Stress Index
T1 PSI

1

T1 age
T1 SES

2

Gross motor
Functioning
Lesion Level

3

.111

.956

.343

4

−.184

−1.25

.218

Type of SB

5

−.118

−1.003

.321

IQ
Shunt Status

6
7

−.165
−.113

−1.18
−.809

.244
.423

.597

5.71

.000***

Parental Distress
T1 SCL

1

−.110

−1.05

.299

2

−.022

−.207

.837

Type of SB

3

.138

1.30

.199

Gross motor
Functioning
IQ

4

.046

.417

.679

5

.052

.377

.707

Shunt Status

6

.025

.192

.848

T1 age
T1 SES

Lesion Level
T1 SB-FSS

7
−.015
−.108
SB-Specific Parenting Stress
1

T1 age
T1 SES

2

.914

.718

6.847

.000***

−.073

−.721

.475

.262

2.64

.012*

IQ

3

.036

.288

.774

Type of SB

4

.029

.281

.780

Gross motor
functioning
Lesion Level
Shunt Status

5

.023

.210

.835

6
7

.002
−.001

.019
−.004

.985
.997

Note. All predictor variables are measured at T1, and all predictors were run in each model. For longitudinal analyses, the parent
outcome from the previous time point was entered at Step 1, the covariates of age and SES, were entered at Step 2, and the
predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 10. Summary of Regression Analyses for Condition Severity Variables at T1 Predicting
Mother Attitudes and Beliefs at T2 (Objective 1)
Variable

Step

b

t

p

Parent Perceptions of Child Vulnerability
T1 VCS

1

T1 age

.674

7.70

.000***

.006

.062

.951

2

−.240

-2.39

.020*

Type of SB

3

.246

2.75

.008**

Gross motor
Functioning
Shunt Status

4

.167

1.76

.083

5

.116

1.16

.251

T1 SES

IQ
Lesion Level
T1 FUT

6
.043
.375
7
−.029
−.268
Expectations for the Future
1

T1 age
T1 SES

2

.709
.790

.843

12.55

.000***

.060

.870

.388

.061

.869

.388

IQ

3

.204

2.465

.017*

Gross motor
Functioning
Type of SB

4

−.151

-2.21

.031*

5

−.046

−.642

.524

6
.045
.573
7
−.004
−.051
Observed Optimism

.569
.960

Lesion Level
Shunt Status
T1 Optimism

1

T1 age

.079

.601

.550

.028

.212

.833

−.188

−1.43

.157

2
T1 SES
Type of SB

3

.180

1.319

.193

Shunt Status

4

−.359

-2.29

.026*

Gross motor
Functioning
IQ
Lesion Level

5

−.116

−.891

.377

6
7

.089
.026

.532
.171

.597
.865

Note. All predictor variables are measured at T1, and all predictors were run in each model. For longitudinal analyses, the parent
outcome from the previous time point was entered at Step 1, the covariates of age and SES, were entered at Step 2, and the
predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 11. Summary of Regression Analyses for Condition Severity Variables at T1 Predicting
Mother Adjustment Outcomes and at Time 3 (Objective 1)
Variable

Step

b

t

p

.513

3.78

.001**

Parent Stress Index
T2 PSI

1

T1 age

.229

1.70

.097

2

−.028

−.210

.835

Lesion Level

3

.063

.437

.664

IQ

4

−.033

−.209

.836

Shunt Status

5

−.032

−.215

.831

Gross motor
Functioning
Type of SB

6

.028

.144

.886

7

−.015

−.081

.936

.555

4.712

.000***

.074

.623

.536

.098

.821

.416

T1 SES

Parental Distress
T2 SCL-90

1

T1 age
T1 SES

2

Lesion Level

3

.302

2.68

.010**

Gross motor
Functioning
Type of SB

4

−.257

−1.79

.080

5

.077

.671

.506

IQ

6

−.063

−.428

.671

Shunt Status
T2 SB-FSS

7
.034
.245
SB-Specific Parenting Stress
1

T1 age
T1 SES

2

.808

.586

4.64

.000***

−.100

−.791

.434

.168

1.30

.201

Type of SB

3

−.109

−.853

.399

IQ

4

.085

.541

.592

Shunt Status

5

−.043

−.280

.781

Lesion Level
Gross motor
Functioning

6
7

−.007
.002

−.055
.012

.956
.991

Note. All predictor variables are measured at T1, and all predictors were run in each model. For longitudinal analyses, the parent
outcome from the previous time point was entered at Step 1, the covariates of age and SES, were entered at Step 2, and the
predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 12. Summary of Regression Analyses for Condition Severity Variables at Time 1 and
Father Adjustment Outcomes at Time 1
Variable

Step

b

t

p

−.084

−.635

.528

.119

.900

.372

Parent Stress Index
T1 age
T1 SES

1

Shunt Status

2

−.244

−1.865

.068

IQ

3

−.326

-2.00

.051

Lesion Level

4

−.194

−1.48

.145

Type of SB
Gross Motor
Functioning

5
6

−.124
.070

−.836
.389

.407
.699

−.016

−.119

.906

.064

.480

.633

Parental Distress
T1 age
T1 SES

1

Gross motor
Functioning
Lesion Level

2

.175

1.31

.197

3

−.256

−1.36

.179

Type of SB

4

−.111

−.809

.422

Shunt Status

5

.097

.619

.539

6
.085
.511
SB-Specific Parenting Stress

.611

IQ
T1 age
T1 SES

1

.112

.802

.426

.002

.017

.986

Gross Motor
Functioning
Shunt Status

2

.302

2.22

.031*

3

−.188

−1.36

.180

Type of SB

4

.217

1.35

.183

Lesion Level
IQ

5
6

.176
−.021

.943
−.126

.351
.900

Note. All predictor variables are measured at T1, and all predictors were run in each model. The covariates of age and SES, were
entered at Step 2, and the predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 13. Summary of Regression Analyses for Condition Severity Variables at Time 1 and
Father Attitudes and Beliefs at Time 1
Variable

Step

b

t

p

Parent Perceptions of Child Vulnerability
T1 age

.025

.196

.845

1

−.288

-2.27

.027*

Gross Motor
Functioning
Shunt Status

2

.298

2.41

.019*

3

.046

.356

.723

Lesion Level

4

.033

.195

.846

Type of SB
IQ

5
6

.011
.008

.077
.049

.939
.961

T1 SES

Expectations for the Future
T1 age
T1 SES

1

−.190

−1.49

.142

.132

1.04

.305

Type of SB

2

−.669

-2.03

.047*

Lesion Level

3

−.250

-2.03

.048*

IQ

4

.186

1.28

.206

Shunt Status

5

−.087

−.583

.563

Gross Motor
Functioning

6

−.003

−.021

.983

−.129

−1.02

.311

.249

1.97

.054

Observed Optimism
T1 age
T1 SES

1

IQ

2

.144

.917

.363

Type of SB

3

.132

.993

.325

Shunt Status

4

−.060

−.380

.705

Gross Motor
Functioning
Lesion Level

5

.023

.174

.863

6

−.039

−.229

.819

Note. All predictor variables are measured at T1, and all predictors were run in each model. The covariates of age and SES, were
entered at Step 2, and the predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 14. Summary of Regression Analyses for Condition Severity Variables at T1 Predicting
Father Adjustment Outcomes at Time 2 (Objective 1)
Variable

Step

b

t

p

.473

3.395

.002**

.056

.391

.698

.090

.626

.535

Parenting Stress
T1 PSI

1

T1 age
T1 SES

2

IQ

3

.322

2.03

.050*

Type of SB

4

−.092

−.618

.541

Gross Motor
Functioning
Shunt Status

5

.092

.644

.524

6

−.068

−.368

.715

7
−.072
−.353
Parental Distress

.727

Lesion Level
T1 SCL

1

.508

3.91

.000***

T1 age

2

−.025

−.188

.852

.153

1.159

.253

T1 SES
Lesion Level

3

.199

1.51

.138

IQ

4

−.129

−.837

.408

Gross Motor
Functioning
Shunt Status
Type of SB

5

.084

.465

.644

6
.029
.207
7
.017
.105
SB-Specific Parenting Stress

.837
.917

T1 SB-FSS

1

T1 age
T1 SES

2

.337

2.09

.045*

−.128

−.776

.443

.085

.503

.619

Shunt Status

3

.191

1.14

.261

Gross Motor
Functioning
Type of SB
Lesion Level
Shunt Status

4

.141

.816

.421

5
6
7

−.128
−.168
−.020

−.631
−.754
−.095

.533
.457
.925

Note. All predictor variables are measured at T1, and all predictors were run in each model. For longitudinal analyses, the parent
outcome from the previous time point was entered at Step 1, the covariates of age and SES, were entered at Step 2, and the
predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 15. Summary of Regression Analyses for Condition Severity Variables at T1 Father
Attitudes and Beliefs at T2 (Objective 1)
Variable

Step

b

t

p

Parent Perceptions of Child Vulnerability
T1 VCS

1

T1 age
T1 SES

2

.702

6.38

.000***

-.032

-.287

.776

.048

.411

.683

Type of SB

3

-.131

-1.17

.250

IQ

4

.113

.837

.408

Lesion Level
Gross motor
Functioning
Shunt Status

5
6

-.053
.029

-.439
.181

.663
.857

7

.008

.062

.951

Expectations for the Future
T1 FUT

1

T1 age
T1 SES

2

.661

6.098

.000***

-.153

-1.41

.166

.013

.121

.904

Type of SB

3

-.255

-2.03

.047*

Lesion Level

4

-.256

-2.02

.048*

IQ
Shunt Status
Gross motor
Functioning

5
6
7

.186
-.087
-.003

1.28
-.583
-.021

.206
.563
.983

.146

.912

.367

-.129

-.779

.441

-.008

-.049

.961

Observed Optimism
T1 Optimism

1

T1 age
T1 SES

2

Lesion Level

3

-.376

-2.35

.025*

Gross motor
Functioning
Shunt Status

4

.225

1.16

.254

5

-.126

-.766

.449

IQ
Type of SB

6
7

.051
.063

.266
.289

.792
.774

Note. All predictor variables are measured at T1, and all predictors were run in each model. For longitudinal analyses, the parent
outcome from the previous time point was entered at Step 1, the covariates of age and SES, were entered at Step 2, and the
predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Table 16. Summary of Regression Analyses for Condition Severity Variables at T1 Predicting
Father Adjustment Outcomes at Time 3 (Objective 1)
Variable

Step

b

t

p

.668

4.834

.000***

−.217

−1.58

.126

.024

.175

.862

Parenting Stress
T2 PSI

1

T1 age
SES

2

Gross motor
Functioning
IQ

3

−.194

−1.38

.178

4

−.154

−.987

.333

Type of SB

5

−.130

−.863

.396

Shunt Status

6

−.089

−.437

.666

Lesion Level
T2 SCL-90

7
.068
.302
Parental Distress
1

.766

.631

4.748

.000***

−.097

−.708

.484

2

−.090

−.662

.513

Lesion Level

3

.210

1.49

.148

Type of SB

4

.093

.682

.501

Shunt Status
IQ
Gross motor
Functioning

5
6
7

−.128
.038
−.038

−.819
.212
−.175

.419
.833
.863

T1 age
T1 SES

SB-Specific Parenting Stress
T2 SB-FSS

1

T1 age
T1 SES

2

.630

4.22

.000***

.070

.510

.615

.393

2.84

.009**

IQ

3

−.425

-2.93

.007**

Type of SB

4

−.120

−.982

.336

Shunt Status
Gross motor
Functioning
Lesion Level

5
6

.145
.032

1.054
.254

.303
.802

7

−.069

−.293

.772

Note. All predictor variables are measured at T1, and all predictors were run in each model. For longitudinal analyses, the parent
outcome from the previous time point was entered at Step 1, the covariates of age and SES, were entered at Step 2, and the
predictor variable was entered beginning at Step 3. * p < .05, ** p < .01, *** p < .001.
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Objective 2
Mediation. Thirty mediation analyses were conducted to examine whether condition
severity variables at T1 had an indirect impact on parent adjustment at T3, via parent attitudes
and beliefs (VCS, FUT, and opt) at T2. For each model, SES, child age, T1 mediators (parent
attitudes and beliefs), and parent adjustment outcomes at T2 were entered as covariates. There
were no significant mediation effects (p > .05) in the models examining mother and father
reported outcomes.
Objective 3
Moderation. Ninety moderation analyses were conducted to examine the impact of
parent attitudes and beliefs at T2 on the relationship between condition severity variables at T1
and parent adjustment outcomes at T3. Analyses revealed no main effects in any of the models
but several interaction effects.
In the model examining the moderating effect of mother reported perceptions of child
vulnerability at T2 on the relationship between T1 IQ and mother reported SB-specific parenting
stress at T3, no main effect was found for IQ or mother reported parent perceptions of child
vulnerability, but there was an interaction effect: IQ by perception of child vulnerability F(1,41)
= 4.5, p = .038. At high levels of mother reported perceptions of child vulnerability at T2, the
relationship between IQ at T1 and SB-specific parenting stress at T3 was significant, such that
mothers who had a child with low IQ at T1 reported less SB-specific stress at T3 (b =
−.048, SE = .09, p = .05). The opposite trend was present at low levels of mother reported
perceptions of child vulnerability; however, this finding was not statistically significant (see
Figure 2).
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Figure 2. Associations between Child IQ (T1) and Maternal SB-specific Parenting Stress (T3) as
Moderated by Maternal Expectations for the Future (T2)

A similar interaction effect was found in the model examining the impact of mother
reported expectations for the future at T2 on the relationship between IQ at T1 and SB-specific
parenting stress at T3 F(1,41)=6.08, p = .031. At high levels of expectations for the future at T2,
the relationship between IQ at T1 and SB-specific parenting stress at T3 was also significant,
such that mothers who had a child with high IQ at T1 reported more SB-specific parenting stress
at T3 (b = .10, SE = .04, p = .02). The same trend was present in moderate levels of expectations
for the future at T2 and the opposite trend was present at low levels of expectations for the future
at T2; however, neither were significant (see Figure 3).

52

Figure. 3 Associations between Child IQ (T1) and Maternal SB-specific Parenting Stress (T3) as
Moderated by Maternal Perceptions of Child Vulnerability (T2)

Mother reported expectations for the future at T2 was also found to moderate the
relationship between shunt status at T1 and mother reported distress at T3. Groups of mothers
with children who report low (N = 31) and high (N = 32) levels of expectations for the future
were created using a median split and a two by two ANOVA to examine this interaction, which
was significant F(1,59) = 5.03, p = .029. Results indicated that at high levels of mother reported
expectations for the future, mothers of children without shunts reported more distress at T3(M =
.267) , while mothers of children with shunts reported less distress at T3 (M = .215). At low
levels of expectations for the future, mothers of children without shunts reported less distress at
T3 (M = .075) and mothers of children with shunts reported more distress at T3 (M = .307) (see
Figure 4).
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Figure 4. Associations between Shunt Status (T1) and Maternal Distress (T3) as Moderated
by Maternal Expectations for the Future (T2)

Similarly, father reported expectations for the future at T2 was found to moderate the
relationship between shunt status at T1 and father reported distress at T3 F(1, 37) = 8.6, p = .006.
Groups of fathers with children who reported low (N = 19) and high (N = 25) levels of
expectations for the future were created using a median split. The interaction was then examined
using a two-way ANOVA. At high levels of father reported expectations for the future, fathers of
children without shunts (M = .250) and with shunts (M = .284) reported significantly lower levels
of father distress at T3. At low levels of expectations for the future, fathers of children without
shunts reported significantly more distress at T3 (M = 1.108) than fathers of children with shunts
at T3 (M = .350) (see Figure 5).
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Figure 5. Associations between Shunt Status (T1) and Paternal Distress (T3) as Moderated
by Paternal Expectations for the Future (T2)

CHAPTER FIVE
DISCUSSION
Past research suggests that parents of children with chronic medical conditions may
experience increased stress and worse adjustment outcomes (Cousino & Hazen, 2013). This
stress is often related to the added demands required to care for a child with a chronic medical
condition, on top of the usual parenting responsibilities (Cousino & Hazen, 2013; Smith et al.,
2015). Parents may also experience added stress from worrying about their child’s vulnerability,
watching their child in pain, feeling uncertain about the future, and explaining the child’s
condition to others (Cousino & Hazen, 2013; Duffy, 2011). Furthermore, parents may struggle to
cope with this strain and subsequently experience worse adjustment outcomes (Cousino &
Hazen, 2013). Fortunately, poor adjustment can be targeted through clinical intervention. For
parents of children with chronic medical conditions who are at risk for poor adjustment,
interventions could be crucial in treating symptoms and reducing the associated consequences,
such as caregiver burnout and stress (Javalkar et al., 2017). While it has been known for some
time that multiple factors contribute to parental adjustment (Pinquart & Kauser, 2018; Sloper &
Turner, 1993), many of these factors are non-modifiable demographics (SES, financial burden,
education level, family demographics) or have not been examined in specific pediatric chronic
illness populations. Therefore, understanding how condition-specific and modifiable factors may
influence parental adjustment may be helpful in identifying those parents most at risk. The
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results of this study may provide guidance to researchers and clinicians on how to support
parents of youth with SB.
This study sought to identify the relationship between condition severity in youth with
SB and parental adjustment over time. It was hypothesized that parents of youth with SB who
demonstrated less severity of condition-related factors would experience better adjustment over
time. This study also aimed to examine potential modifiable factors that could help to inform
clinical interventions. Several studies of parental adjustment in families of youth with chronic
illness and developmental disabilities have found that attitudes and beliefs were related to
parental adjustment (Vermaes et al., 2008; Gupta et al., 2004; Li-Tsang, Yau, & Yuen, 2001).
Therefore, this study proposed two competing theoretical models (Rose, Holmbeck, Coakley, &
Franks, 2004)—mediation versus moderation—to examine the role of parent attitudes and beliefs
in the relationship between condition severity and parental adjustment. As mentioned earlier, it
was hypothesized that condition severity may hinder parents from forming positive attitudes and
beliefs which, in turn, may impact parental adjustment outcomes (mediation). The alternate
hypothesis was that higher attitudes and beliefs would buffer the impact of condition severity on
parental adjustment (moderation). These hypotheses were derived from previous research
suggesting that there are associations between negative parent attitudes and beliefs and
adjustment outcomes in parents of children with chronic illness (Cousino & Hazen, 2013;
Bourdeau et al., 2007; Carpentier, Mullins, Wolfe-Christensen, & Chaney, 2008; Mullins et al.,
2007; Tluczek, McKechnie, & Brown, 2012).
The Relationship between Condition Severity and Parental Adjustment
This study sought to clarify the relationship between condition severity and parental
adjustment in youth with SB. Previous research has found mixed support for the salience of
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condition severity in youth chronic illness populations and parental adjustment (Vermaes et al.,
2011). This work examined condition-related factors in youth with SB to determine their impact
on parental attitudes, beliefs, and parental adjustment. Furthermore, this study included both
mothers and fathers and used a longitudinal design to evaluate the impact over time.
The majority of results indicated that condition severity factors tend not to be
significantly related to parental adjustment. This finding is consistent with studies suggesting
that other factors may be more relevant to parental adjustment (Vermaes et al., 2008). Indeed,
researchers have discovered many other social and ecological factors that are associated with
parental adjustment in parents of youth with SB (Vermaes et al., 2008). In a 2008 meta-analysis,
Vermaes and colleagues reported that most of the studies included in their analyses failed to find
associations between condition severity and parental adjustment. However, the authors point out
that there was no universal method for measuring severity in SB at the time of their analysis.
Therefore, it is difficult to gain a true sense of which factors might be related to parental
adjustment in SB. This study addressed this gap in the literature by examining individual
condition-related factors in relation to parental adjustment.
The significant results suggest that condition severity may be associated with parental
adjustment earlier on, and that other variables (such as attitudes and beliefs) are likely to be more
salient as time progresses. This pattern held particularly true for mothers, which is consistent
with earlier research suggesting that mothers may be more affected by condition characteristics
than fathers (Mitchell et al., 2009; Holmbeck et al., 2007; Baker, 1994). The severity of
condition-related factors was related to mother-reported distress and SB-specific parenting stress
at T1, this relationship was not significant at T2. Although condition-related factors were not
predictive of parental adjustment over time (T1-T2), several of these variables were predictive of
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some of the maternal attitudes and beliefs at T2. This finding suggests that condition severity
may continue to be relevant to parents’ attitudes and beliefs over time. Parent’s perceptions of
child vulnerability, expectations for the future, and optimism were all associated with conditionseverity variables at T2. The data for parent perceptions of child vulnerability and expectations
for the future were collected via parent report. The optimism data was collected via a coded
audio tape. The use of multiple data collection methods strengthens these findings by reducing
the risk of common method variance. Of note, this study did not examine the relationship
between condition severity variables and parents’ attitudes and beliefs at T3 because these
variables were not included as part of the original mediational or moderational models. Future
research should consider examining whether these relationships persist over longer periods of
time.
At T3, mother distress was correlated with having a child with a higher lesion level and
worse gross motor functioning. However, in the regression analyses, lesion level was the only
variable that significantly predicted mother distress at T3. Having a high lesion level has been
found to have a more severe impact on the developing brain of children with SB, which can lead
to worse neurological problems and less independent functioning (Fletcher et al., 2005). When
children are less able to function independently, parents may experience more caregiver burden
and more distress.
Research on other pediatric populations suggests that fathers may experience the process
of parenting a child with chronic illness differently than mothers do (Mitchell et al., 2009). In
fact, gender has been found to explain variability in the experience of stressful events and
vulnerability to mental health problems. Specifically, research has found that condition
characteristics may be less impactful on fathers than on mothers (Streisand et al., 2008) because
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mothers are more likely to take on a primary caregiver role and manage condition-related tasks
(Berg et al., 2013; Mitchel et al., 2010; Mednick et al., 2009). However, fathers may take on the
burden in other ways by managing other household or family tasks (Sullivan-Bolyai et al., 2010).
Consistent with other research, the current study found that condition severity was less predictive
of father adjustment than mother adjustment. Similar to the findings for mothers (described
above), T1 condition severity was related to fathers’ attitudes and beliefs and to SB-specific
parenting stress. At T2, fathers’ parenting stress was related to child IQ. Also, fathers who had a
child with a high lesion level were observed to be less optimistic at T2. Given that optimism has
been linked to less psychological distress in parents (Fotiadou, Barlow, Powell, & Langton,
2007), it is surprising that condition severity did not also predict father distress. Vermaes and
colleagues (2005) suggest that, because many fathers work fulltime schedules outside of the
home, they have less exposure to some of the more stress-provoking responsibilities of caring for
a child with SB and more space for stress relief. Relatedly, fathers may see their role of parent as
less pertinent to their identity. Therefore, they may experience less personal distress if they are
doing well in the other roles that they occupy outside of the home (Simon, 1992). At T3, having
a child with a lower IQ impacted fathers’ SB-specific parent stress. Interestingly, this finding
only emerged for fathers. A similar finding was reported by Weiss and colleagues (2003) in a
study examining child predictors of parent stress in parents of youth with developmental
disabilities. They found that for fathers of children with developmental disabilities, paternal
child-related stress was related to child IQ. However, their study did not examine any other
disability characteristics as predictors of parent adjustment, and they were therefore unable to
conclude that IQ alone is related to paternal child-related stress. One explanation they offer is
that this association may be similar to the association between group status (disabled vs.
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typically-developing) and paternal distress. While our study did not directly assess disability
group status, several of the physical condition-related variables may be indicative of disability
group status, such as gross motor functioning. Our lack of findings with regard to physical
condition-related factors suggests that child IQ, rather than physical factors, may be related to
paternal stress over time.
Socioeconomic Status
Socioeconomic status was found to be relevant to both mothers and fathers. Low
socioeconomic status is known to be related to increased stress, worse adjustment outcomes, and
poor health outcomes (Von Stumm & Plomin, 2015; Hanscombe et al., 2012). Several studies
have found that low socioeconomic status is related to more parenting stress in parents of youth
with chronic illness (Cousino & Hazen, 2018; Gau et al., 2010; Streisand et al., 2005, Baker,
1994). In the current study, low socioeconomic status was found to be related to more parenting
stress and increased perceptions of child vulnerability in mothers at T1. Low socioeconomic
status was also found to be predictive of increased perceptions of child vulnerability at T2 and
more maternal SB—specific parenting stress at T3. Results suggest that socioeconomic status is
more highly associated with maternal factors cross-sectionally than longitudinally. Low
socioeconomic status was also found to be associated with increased paternal perceptions of
child vulnerability at T1 and SB-specific parenting stress at T2 and T3. Early on, for mothers and
fathers, low socioeconomic status is related to increased parent perceptions of child vulnerability
and at later time points related to SB-specific parenting stress. Parent with low socioeconomic
status may view their child as more vulnerable due to the lack of resources they can provide or
have access to. Caring for a child with a chronic health condition can be costly often resulting in
the inability to improve socioeconomic status or contributing to low socioeconomic status
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(Spencer, Blackburn, & Read, 2015). The compounding of these two constant stressors may be
related to more SB-specific parenting stress over time.
Mediating Effects of Parent Attitudes and Beliefs
The results of the current study did not find that parent attitudes and beliefs mediated the
relationship between condition severity and parental adjustment for mothers or fathers. There are
several possible explanations for these findings. First, the small sample size and low statistical
power may have precluded the detection of small effects in analyses. Secondly, the lack of
significant findings could be a consequence of the statistical approach utilized in this study. To
assess the data longitudinally, the mediator and dependent variables from the previous time point
were included in analyses as covariates. These constructs may be stable over time, as indicated
by high correlations between the same variables at different time points, thereby accounting for
much of the variance in the models. This effect would result in insufficient variance left to find
significant associations. Lastly, as reported in previous sections, the results may indicate that
condition severity factors in youth with SB are not the most important factors to consider with
regard to parental adjustment. In a similar vein, it is plausible that parent attitudes and beliefs
may have an impact on parental adjustment in a manner that is not dependent on the relationship
between condition severity and parental adjustment. As previously discussed, there is some
evidence that parent attitudes and beliefs are associated with parental adjustment (Vermaes et al.,
2008). Future research may also consider the potential bidirectionality of these relationships.
Moderating Effects of Parent Attitudes and Beliefs
While the majority of the moderation models were nonsignificant, a small number of
interaction effects emerged for a few of the models. When controlling for socioeconomic status
and child age, this study found that mothers with lower expectations for the future at T2 and who
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had a child with a lower IQ reportedly experienced more SB-specific stress at T3 than mothers
who had a child with a moderate or high IQ. When mothers had high expectations for the future
at T2 and their child had a lower IQ, they reportedly experienced less SB-specific parenting
stress than mothers of children who had moderate or high IQ. This pattern supports the
hypothesis that positive attitudes and beliefs may buffer the impact of condition severity on
parent outcomes. Further, when mothers perceived their child as more vulnerable, those with a
child who had a lower IQ reportedly experienced less SB-specific parenting stress at T3.
However, when mothers who perceived their child as moderately vulnerable and had a child with
a lower IQ, they reported experiencing more SB-specific stress at T3. This latter finding does not
support the hypothesis that when parents report experiencing more positive attitudes and beliefs,
the association between condition severity and parental adjustment is tempered.
Parent expectations for the future and parent perceptions of child vulnerability are
notably different constructs within the broad domain of attitudes and beliefs. Perceptions of child
vulnerability, or anxiety about their child’s susceptibility to poor health, occurs in the present and
was based on current experiences of their child (Green & Solnit, 1964; Anthony, Gil, &
Schanberg, 2003). While expectations for the future are also based on one’s current experience,
this construct is future-oriented, requires more evaluation, and may be influenced by one’s
temperament (Rief & Glombiewski, 2017). In other words, parent perceptions of child
vulnerability may be considered a belief while expectations for the future may be considered an
attitude. Beliefs and attitudes are closely related and often lumped together in psychological
research, but this distinction may be important within this context. Understanding attitudes and
beliefs in a more nuanced way could inform treatment (Pickens, 2005). It is possible to imagine a
parent who expects a bleak future for their child, due in part to their child’s impairment, who
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might therefore exhibit worse SB-specific parenting stress. In practical terms, these parents may
experience more demands related to caring for their child with SB than other parents of children
with less severe SB, which could put parents at risk of worse adjustment (Cousino & Hazen,
2013). In such cases, it would be important to provide interventions for parents focused on early
negative attitudes towards the future. Without intervention, parents will likely continue to have
negative attitudes towards the future which, in turn, may lead to a self-fulfilling prophecy for the
child related to their future prospects.
In addition, expectations for the future were influential on the relationship between shunt
status and parental distress for both mothers and fathers. For mothers, our data partially
supported the hypothesis that positive attitudes and beliefs would moderate the relationship
between condition severity and parental adjustment. Interestingly, this pattern only held true for
the mothers of children who had shunts. Mothers of children with shunts who reported high
expectations for the future reported experiencing less distress than the mothers who reported low
expectations for the future (see Figure 4). This finding was reversed for mothers of children
without shunts (less condition severity); mothers of children without shunts who reported high
expectations for the future reported significantly more distress than the mothers who reported
low expectations for the future. The associations were stronger for the group of mothers of
children without shunts (less severity) than for those with shunts. Taken as a whole, these data
suggest that for mothers of children with shunts, having high expectations for the future—in
other words, a positive outlook—may be important to their adjustment. For mothers of children
without shunts, on the other hand, higher expectations for the future may be less important or
even detrimental to parental adjustment. Perhaps parents of children with less condition severity
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experience more pressure related to their child’s future milestones (as achievement of such
milestones will be challenging but possible), which could be related to an increase in distress.
The role of expectations for the future was different for fathers. Fathers of children
without shunts who reported low expectations for the future were the only group of fathers to
report experiencing more distress. This finding is surprising because youth without shunts
typically fare better than youth with shunts (Burmeister et al., 2005; Fletcher et al., 1996). As
such, parents could justifiably have higher expectations for the future for youth without shunts.
This finding could be explained by the hypothesis of marginality; which assumes that children
with mild conditions are at higher risk for developing psychosocial problems, because they have
difficulty fitting in with both typically-developing and severely disabled peers (Holbein et al.,
2017; Ignase et al., 2007; Holmbeck & Faier-Routman, 1995; Bruhn et al., 1971). Therefore,
fathers of children without shunts may have low expectations for the future and experience more
distress because their child has developed social or behavioral problems and has trouble fitting
in. Alternatively, fathers could have developed these expectations early in the child’s life and
have not accepted the current situation or the child’s changing needs. The child could also be
pushing back against the low expectations and engaging in activities that the father may be
uncomfortable with. In the last two scenarios, the incongruence of expectations versus reality
may result in more distress. This finding also suggests that fathers of children without shunts
who report lower expectations may need to be monitored for adjustment problems and targeted
for interventions that focus on attitudes and beliefs. Another interpretation could be that this
finding represents a statistical suppression effect as the directionality of this relationship is
inconsistent with other findings and previous literature (Pandey & Elliott, 2010; Vermaes et al.,
2008). This indicates that this finding should be interpreted with caution.
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Strengths and Limitations
This study had several strengths. First, this study expanded upon the limited knowledge
of parental adjustment in youth with SB by examining condition-related factors as predictors of
parental adjustment and attitudes and beliefs as potential buffers of the relationship between
condition severity and parental adjustment. Second, this study used a multi-method and multireporter approach, which allowed for a multifaceted examination of parental adjustment. Further,
constructs were examined separately, allowing for the inclusion of perspectives from both
mothers and fathers. Constructs were deconstructed, allowing for a deeper exploration of the
different elements of each construct and the potential individual impact of each. This approach
adds to the literature by addressing how individual condition-related factors might be related to
specific parental adjustment outcomes. Third, this study used a longitudinal, mediational, and
moderational design to examine change over time, allowing for consideration of when, how, and
why condition severity and parent attitudes and beliefs are associated with parental adjustment.
However, there were several limitations to this study that should be considered for future
research. The examination of both mother and father data, the deconstruction of the broader
constructs (i.e., condition severity, parent attitudes and beliefs, and parental adjustment), and the
examination of three time points led to a large number of analyses. Consequently, it is possible
that findings were due to statistical chance. One methodological design that has been proposed to
address this problem is a cross-sequential design, which combines cross-sectional and
longitudinal designs. An alternate solution would be to minimize the significance level of the
hypothesis tests to < 0.01. We were unable to aggregate the parental adjustment variables and the
mother and father data due to a lack of associations among between measures and reporters,
suggesting the possibility that the parental adjustment variables are each capturing slightly
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different constructs. The choice to examine each individual condition-related factor also greatly
increased the number of analyses. In retrospect, this approach weakened the interpretability of
our findings and increased the chances for type 1 error. Given the high correlations between
several of the SB condition-related factors, it may have been possible to eliminate certain
predictors, such as choosing GMF or lesion level. Future studies should consider utilizing an
overall condition severity index to reduce the number of analyses.
Findings from this study may not generalize to youth with other chronic illnesses and
their parents, whose primary concerns may be very different from those with SB. For this same
reason, these findings are unlikely to be generalizable to typically-developing youth and their
parents. Due to the pediatric focus of this study and focus on the SB population, the sample size
was small and there was some attrition of participants over time, thus limiting the ability to
detect small effect sizes. Researchers should consider data imputation techniques to replace
missing data. Additionally, the time period between time points (two years) may not have been
appropriate in predicting later parent outcomes. Many of the condition-related factors are
constant (shunt status and type of SB), while other factors can change over time (lesion level,
gross motor functioning). In other words, the child's medical status may have changed between
visits, which could cause their overall condition severity to change.
Conclusions, Clinical Implications, and Future Directions
The results of this study have clinical implications for parents of children with SB. The
notion that parents of children with SB experience worse adjustment outcomes than parents of
typically-developing children (Cousino & Hazen, 2013) indicates how important it is that
research continues to identify predictors, mechanisms, and buffers associated with parental
adjustment in this population. One important finding from this study is that results are consistent
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with previous research suggesting that condition-related severity is not the most salient predictor
of parental adjustment (Vermaes et al., 2008). This study attempted to advance the literature by
examining condition-related factors individually. Although the results were inconsistent, they
have the potential to guide future research. In order to better study and understand this construct,
future studies should work towards the creation of a general composite measure of condition
severity in SB (Hommeyer et al., 1999). Given the possibility of the hypothesis of marginality
(described above) researchers may also want to consider running curvilinear analyses.
Curvilinear analyses may allow for nonlinear findings that cannot be seen in the linear analyses
utilized in this study.
Findings from this study revealed that there is little interaction between the severity of
condition-related factors and parent attitudes and beliefs in predicting parental adjustment.
Additionally, some associations were found between condition-related factors and parent
attitudes and beliefs. Unfortunately, the literature is limited with regard to the impact of healthrelated attitudes and beliefs on adjustment in parents of children with chronic illness. Future
research should aim to fill this gap; likewise, clinicians may want to consider treatment
approaches that target parental attitudes and beliefs.
Research in the field of pediatric psychology has identified a number of possible child
predictors that could be examined in relation to parental adjustment, including: symptoms of
ADHD, executive functioning, adaptive functioning, and bowel and bladder issues such as
neurogenic bladder and incontinence. Additionally, research suggests that other parent-related
predictors should be examined, e.g., parent self-esteem, parent self-efficacy, parent perceptions,
coping styles, and marital satisfaction. Researchers are continuing to find more links between
parental adjustment, family adjustment, and psychosocial outcomes in children with chronic
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illness. These associations indicate the importance of targeting and treating parents of children
with chronic illness, as parental adjustment may impact the child and family as a whole. From a
clinical perspective, it is important to consider the risks and potential impact of subclinical
adjustment problems in parents of children with SB. These parents may benefit from a
prophylactic approach to treatment.

APPENDIX A
MEASURES
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Questionnaire Measures (Alphabetized):
Expressed Emotion (EE) Coding Handbook
Family Stress Scale (FSS)
Medical History Questionnaire (MHQ)
Parental Audiotape Questionnaire (PAQ)
Parenting Stress Index (PSI)
Questions about the Future Questionnaire
Symptom Checklist-90 (SCL-90)
Vulnerable Child Scale (VCS)
Direct Assessment Measures:
Wechsler Abbreviated Scale of Intelligence (WASI)
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